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Abstract: 

PURPOSE: To make thermal response excellent and to enhance color forming 
sensitivity by containing a specific compound as an electron acceptive compound. 
CONSTITUTION: A thermal recording layer based on an electron donating usually 
colorless or light-colored dye precursor and an electron acceptive compound represented 
by formula (wherein Rl is a hydrogen atom, a 1-5C lower alkyl group or an alkoxy group, 
R2 is an alkylene chain and R3 is a hydrogen atom, a 1-5C lower alkyl group, a halogen 
atom, an alkoxy group or an aryl group) is provided on a support and heated by a 
thermal head, a thermal pen or laser beam to instantaneously react the dye precursor 
with the electron acceptive compound to obtain a recording image. 
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SPECIFICATION 

1. Title of the Invention: 

Thermosensitive recording material 

2. Scope of Claim for a Patent 

1. A thermosensitive recording material comprising a 
colorless or pale-colored dye precursor and an electron 
accepting compound for developing the said dye precursor by 
a heat reaction with the dye precursor, wherein the said 
electron accepting compound contains a compound represented 
by the following general formula: 




wherein R 1 represents a hydrogen atom, a lower alkyl group 
with a carbon number of 1 to 5, or an alkoxy group; R 2 
represents alkylene chain; and R 3 represents a hydrogen 
atom, a lower alkyl group with a carbon number of 1 to 5, a 
halogen atom, an alkoxy group, or an aryl group. 

3. Detailed Description of the Invention 
[Technical Field of the Invention] 

The present invention relates to a thermosensitive 
recording material, in particular to a thermosensitive 
recording material excellent in heat response. 
[Prior Art] 

A thermosensitive recording layer mainly comprising a 
colorless or pale-colored dye precursor as an electron 
donor and a color developer as an electron acceptor is 
provided on the thermosensitive recording material. An 
image is recorded by an instantaneous reaction of the dye 
precursor and color developer by heating with a thermal 
head, thermal pen or laser light. Such thermosensitive 
recording materials are disclosed in JP-A-43-4160, JP-A-45- 
14039 and the like. These thermosensitive recording 
materials have advantageous that images are recorded using 
a relatively simple device, maintenance of the device is 
easy, and no noises are generated, and are used in many 
fields such as recorders, facsimile machines, printers, 
terminal devices of computers, labels and automatic train 
ticket vendors. Since demands for the thermal recording 
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method are rapidly growing particularly in the field of 
facsimile, high speed transmission for reducing the 
transmission cost, and compacting and low cost of the 
device have been attempted. As a result, the amount of 
applied energy for printing the images has been decreased 
in recently developed devices. Accordingly, developments 
of a high sensitivity thermosensitive recording material 
being able to rapidly respond to heat have been urgently 
required for complying with high speed and low energy of 
the facsimile device. It is necessary for high speed 
recording to utilize minute heat energy emitted from the 
thermal head within a quite short period of time (usually 1 
millisecond or less) for the coloring reaction as 
efficiently as possible in order to form a high density 
color image. 

As means proposed for attaining the object above,- a 
heat-melt substance having a relatively low melting point 
as a color promoter or sensitizer is used together with a 
dye precursor and an electron accepting compound for 
coloring the dye precursor. For example, JP-A-57-64593 and 
JP-A-58-87094 have proposed use of naphthol derivatives, 
JP-A-57-64592, JP-A-57-185187 , JP-A-57-191089, JP-A-58- 
110289 and JP-A-59-15393 have proposed use of naphtonic 
acid derivatives, and JP-A-58-72499 and JP-A-58-87088 have 
proposed use of ethers and esters of phenolic compounds. 

However, the thermosensitive recording materials 
manufactured by these methods are insufficient yet with 
respect to heat response, color sensitivity and the like. 
[Object of the Invention] 

The object of the present invention is to provide a 
thermosensitive recording material excellent in heat 
response and having high color sensitivity. 
[Constitution of the Invention] 

A thermosensitive recording material excellent in 
heat response and having high color sensitivity can be 
obtained by providing a thermosensitive recording material 
comprising a colorless or pale-colored dye precursor and an 
electron accepting compound (color developer) for 
developing the dye precursor by a heat reaction with the 
dye precursor, wherein the electron accepting compound 
contains a compound represented by the following general 
formula: 



H 0 ~\Oy~ S - R* — C -^O 
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wherein R 1 represents a hydrogen atom, a lower alkyl group 
with a carbon number of 1 to 5, or an alkoxy group; R 2 
represents alkylene chain and R 3 represents a hydrogen 
atom, a lower alkyl group with a carbon number of 1 to 5, a 
halogen atom, an alkoxy group, or an aryl group. 

The electron accepting compound for use in the 
thermosensitive recording material preferably has a melting 
point in the range of 60°C to 150°C from the practical 
point of view. 

The compound according to the present invention can 
be readily synthesized by a method known in the art. While 
examples of the synthetic methods known in the art are 
described below, the present invention is by no means 
restricted thereto. 

For example, the compound according to the present 
invention can be readily obtained by allowing a 2,4- 
dihydroxy thiophenol derivative (I) to react with a 
halogenated compound (II) in the presence of an alkali: 



(For obtaining the compound according to the present 
invention, compounds having hydrogen, a lower alkyl group 
with a carbon number of 1 to 5 or an alkoxyl group as R 1 
are used for the compound represented by the formula (I), 
and compounds having an alkylene group as R 2 , a hydrogen 
atom a lower alkyl group with a carbon number of 1 to 5, a 
halogen atom, an alkoxyl group or an aryl group as R 3 , and 
a halogen atom such as chlorine, bromine or iodine as X are 
used for the compound represented by the formula (II).) 
Compound 1 




R 1 
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While examples of synthesis are shown below, the 
present invention is not restricted thereto. 
(Examples of Synthesis) 

Synthesis of 2- (2, 4-dihydroxyphenylthio) acetophenone 
(Compound 1) 

Added in a 300 ml conical flask were 8.0g (56.3 mmol) 
of 4-mercaptoresorcin, 3.15g of potassium hydroxide and 100 
ml of methanol, and 8.7g (56.3 mmol) of phenacylchloride . 
was added dropwise to the mixture. The reaction mixture 
was stirred for 3 hours at room temperature with a magnetic 
stirrer. After completing the reaction, the reaction 
product was extracted with ethyl acetate, the solvent was 
evaporated off in vacuum, and the product was 
recrystallized from benzene to obtain colorless crystals 
(yield 79%) . The compound had a melting point in the range 
of 143.3 to 144. 3°C. 

An example of the method for manufacturing the 
thermosensitive recording material according to the present 
invention will be described below. 

A thermosensitive recording layer mainly comprising a 
colorless or pale-colored dye precursor as an electron 
donor and an electron accepting compound are usually 
provided on a support in the thermosensitive recording 
material according to the present invention. A recording 
image is obtained by an instantaneous reaction of the dye 
precursor and electron accepting compound by heating with a 
thermal head, a thermal pen or a laser light. A pigment, 
sensitizer, anti-oxidant and sticking preventing agent are 
added to the thermosensitive recording layer, if necessary. 

The dye precursor to be used for the thermosensitive 
recording material according to the present invention is 
not particularly restricted, provided that it is generally 
•used for the pressure sensitive recording paper or thermal 
recording paper. Examples of the dye precursor include: 
(1) Triarylmethane based compounds: 

3, 3-bis (p-dimethylaminophenyl) -6- 
dimethylaminophthalide (crystal violet lactone), 3, 3-bis 
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(p-dimethylaminophenyl) phthalide, 3- (p- 

dimethylaminophenyl) -3- (1, 2-dimethylindole-3-il) phthalide, 
3- (p-dimethylaminophenyl) -3- (2-methylindole-3-il ) phthalide, 
3- (p-dimethylaminophenyl) -3- (2-phenylindole-3-il) 
phthalide, 3, 3-bis (1, 2-dimethylindole-3-il) -5-dimethylamino 
phthalide, 3, 3-bis (1, 2-dimethylindole-3-il) -6- 
dimethylaminophthalide, 3, 3-bis ( 9-ethylcarbazole-3-il) -5- 
dimethylaminophthalide, 3, 3-bis (2-phenylindole-3-il) -5- 
dimethylaminophthalide, and 3-p-dimethylaminophenyl-3- (1- 
methylpyrrole-2-il) -6-dimethylaminophthalide; 

(2) Diphenylme thane based compound: 

4, 4' -bis (dimethylaminophenol)benzhydryl benzyl ether, 
N-chlorophenyl leuco auramine, and N-2, 4, 5-trichlorophenyl 
leuco auramine; 

(3) Xanthene based compound: 

rhodamine B anilinolactam, rhodamine B-p-chloro- 
anilinolactam, 3-diethylamino-7-dibenzylamino fluorane, 3- 
diethylamino-7-octylamino fluorane, 3-diethylamino-7-phenyl 
fluorane, 3-diethylamino-7~chlorof luorane, 3-diethylamino- 
6-chloro-7-methyl fluorane, 3-diethylamino-7- (3, 4- 
dichloroanilino) fluorane, 3-diethylamino-7- (2- 
chloroanilino) fluorane, 3-diethylamino-6-methyl-7- 
anilinof luorane, 3- (N-ethyl-N-tolyl) amino- 6-methyl-7- 
ani lino fluorane, 3 -piper idino-6-methyl-7 -anilinof luorane, 
3- (N-ethyl-N-tolyl) amino- 6-methyl-7-phenethylf luorane, 3- 
diethylamino-7- ( 4-nitroanilino) fluorane, 3-dibutylamino-6- 
methyl-7-anilinof luorane, 3- (N-methyl-N-propyl ) amino- 6- 
methyl-7-anilinof luorane, 3- (N-ethyl-N-isoamyl ) amino-6- 
methyl-7-anilinof luorane, 3- (N-methyl-N-cyclohexyl) amino-6- 
methyl-7-anilinof luorane, and 3- (N-ethyl-N- 
tetrahydrofuryl) amino- 6-methyl-7-anilinof luorane; 

(4) Thiazine based compound: 

benzoyl leuco methyleneblue and p-nitrobenzoly leuco 
methyleneblue; and 

(5) Spiro based compounds: 

3-methylspiro dinaphthopyran, 3-ethylspiro 
dinaphthopyran, 3, 3' -dichlorospiro dinaphthopyran, 3- 
benzylspiro dinaphthopyran, 3-methylnaphtho- (3- 
methoxybenzo) spiropyran, and 3-propylspiro benzopyran. 

These compounds may be used alone or a combination of 
at least two of them. 

The compound according to the present invention may 
be naturally used alone as a color developer, or may be 
used together with acidic substances that have been 
generally used for a sheet of thermal recording paper 
depending on the application fields and required 
characteristics. Examples of the compounds to be used 
together with the compound according to the present 
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invention may include phenol derivatives, aromatic 
carboxylic acid derivatives, N,N'-diaryl thiourea 
derivatives and multivalent metal salts such as zinc salts 
of organic compounds. 

Particularly preferable compounds are phenol 
derivatives such as p-phenylphenol, p-hydroxy acetophenone, 
4-hydroxy-4' -methyldiphenyl sulfone, 4-hydroxy-4' - 
isopropoxydiphenyl sulfone, 4-hydroxy-4 ' -benzenesulf onyl 
oxydiphenyl sulfone, 1, 1-bis (p-hydroxyphenyl) propane, 1,1- 
bis (p-hydroxyphenyl) pentane, 1, 1-bis (p- 

hydroxyphenyl) hexane, 1, 1-bis (p-hydroxyphenyl) cyclohexane, 
2, 2-bis (p-hydroxyphenyl) propane, 2, 2-bis (p- 
hydroxyphenyl) hexane, 1, 1-bis (p-hydroxyphenyl) -2- 
ethylhexane, 2, 2-bis (3-chloro-4-hydroxyphenyl) propane, 1, 1- 
bis (p-hydroxyphenyl) -1-phenylethane, 1, 3-di- [2- (p- 
hydroxyphenyl) -2-propyl] benzene, 1, 3-di- [2- (3, 4- 
dihydroxyphenyl) -2-propyl] benzene, 1, 4-di [2- (p- 
hydroxyphenyl) -2-propyl] benzene, 4, 4' -dihydroxydiphenyl 
ether, 4, 4 ' -dihydroxydiphenyl sulfone, 3, 3' -dichloro-4, 4' - 
dihydroxydiphenyl sulfone, 3, 3' -diallyl-4, 4' - 
dihydroxydiphenyl sulfone, 3, 3' -dichloro-4, 4' - 
dihydroxydiphenyl sulfide, 2, 2-bis ( 4 -hydroxyphenyl) methyl 
acetate, 2, 2-bis ( 4 -hydroxyphenyl ) butyl acetate, 4,4'- 
thiobis (2-t-butyl-5-methylphenol) , 2, 2' -bis (4- 
hydroxyphenylthio) diethyl ether, l,7-di(4- 
hydroxyphenylthio) -3, 5-dioxaheptane, benzyl p- 
hydroxybenzoate, chlorobenzyl p-hydroxy-benzoate, dimethyl 
4-hydroxyphthalate, benzyl gallate, stearyl gallate, 
salicylanilide and 5-chlorosalicyl anilide. 

Examples of binders to be used for the 
thermosensitive recording material include water soluble 
adhesives such as starchs, hydroxyethyl cellulose, methyl 
cellulose, carboxymethyl cellulose, gelatin, casein, 
polyvinyl alcohol, modified polyvinyl alcohol, sodium 
polyacrylate, acrylamide/acrylic ester copolymer, 
acrylamide/acrylic ester/methacrylic acid ternary 
copolymer, alkali metal salts of styrene/maleic anhydride 
copolymer, and alkali metal salts of ethylene/maleic 
anhydride copolymer; and latex of polyvinyl acetate, 
polyurethane, polyacrylic ester, styrene/butadiene 
copolymer, acrylonitrile/butadiene copolymer, methyl 
acrylate/butadiene copolymer, and ethylene/vinyl acetate 
copolymer. 

Examples of additives for further improving 
sensitivity that can be used together include waxes such as 
N-hydroxymethyl stearylamide, stearylamide and 
palmitylamide; naphthol derivatives such as 2-benzyloxy 
naphthalene; biphenyl derivatives such as p-benzylbiphenyl 
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and 4-allyloxybiphenyl; polyether compounds such as 1,2- 
bis (3~methylphenoxy) ethane, 2,2' -bis (4- 
methoxyphenoxy) diethyl ether and bis (4-methoxyphenyl) 
ether; and derivatives of carbonate or oxalate diesters 
such as diphenyl carbonate, dibenzyl oxalate, bis (p- 
methylbenzyl ) oxalate and di (p-f luorobenzyl ) oxalate . 

Examples of pigments include diatom earth, talc, 
kaoline, burned kaoline, calcium carbonate, magnesium 
carbonate, titanium oxide, zinc oxide, silicon oxide, 
aluminum hydroxide and urea-formalin resin. 

Higher fatty acid metal salts such as zinc stearate 
and calcium stearate; waxes such as paraffin, paraffin 
oxide, polyethylene, polyethylene oxide, stearyl amide and 
cater wax; and dispersing agents such as sodium 
dioctylsulfosuccinate; UV absorbers such as benzophenone 
and benzotriazole compounds; and surfactants and 
fluorescent pigments are added, if necessary, for 
preventing ware of the head and sticking. 

While a sheet of paper is mainly used as the support 
to be used in the present invention, nonwoven fabrics, 
plastic films, synthetic paper sheets and metal foils, or a 
composite sheet as a combination thereof may be used. 
Various methods known in the art that can be also used in 
the present invention include forming an overcoat layer for 
protection, of the thermosensitive recording layer, and 
forming an undercoat layer comprising pigment or resin of a 
monolayer or plural layers between the thermosensitive 
recording layer and support. 

While the compound according to the present invention 
is added in a proportion of 5 to 400% by weight relative to 
the dye precursor, a proportion of addition of 20 to 300 by 
weight is particularly preferable. The amount of coating 
of the dye precursor on' the support is preferably in the 
range of 0.1 to 1 g/m 2 . 
[Examples] 

The present invention will be described in more 
detail with reference to examples. "Parts" and as used 

in the examples denote "parts by weight" and "% by weight", 
respectively. 
Example 1 

(Preparation of thermosensitive recording material) 
(1) Preparation of coating solution of thermosensitive 
recording material 

Pulverized in a ball mill for 24 hours were 30 parts 
by weight of 3-dibutylamino-6-methyl-7-anilinof luorane in 
120 parts of 2.5% aqueous solution of polyvinyl alcohol to 
obtain a dispersion solution of a dye. Then, 50 parts of 
2- (2, 4-dihydroxyphenylthio) acetophenone (compound 1) was 
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pulverized in 200 parts of 2.5% aqueous solution of 
polyvinyl alcohol in a ball mill for 24 hours to obtain a 
dispersion solution of the color developer. Both 
dispersion solutions were mixed with thorough stirring, and 
the following materials were added therein and thoroughly 
stirred to prepare a coating solution of a thermosensitive 
recording material. 

50% dispersion of calcium carbonate 60 parts 

40% dispersion of zinc stearate 25 parts 

10% aqueous solution of polyvinyl alcohol 40 parts 
water 250 parts 

(2) Preparation of paper sheet for coating the 
thermosensitive recording material 

A coating solution comprising following components 
was coated on a sheet of paper with an area density of 40 
g/m 2 so that the amount of the coated solid fraction 
becomes 6 g/m 2 to prepare a paper sheet for coating the 
thermosensitive recording material. 

burned kaoline 100 parts 

50% aqueous dispersion of styrene/butadiene based 

latex 

24 parts 

10% aqueous solution of polyvinyl alcohol 40 parts 
water 68 parts 

(3) Manufacture of thermosensitive recording material 

The coating solution of the thermosensitive recording 
material prepared in (1) was coated on the paper sheet for 
coating the thermosensitive recording material so that the 
amount of the coated solid fraction becomes 3 g/m 2 , 
followed by drying to prepare a thermosensitive recording 
material. 
Example 2 

A thermosensitive recording material was prepared by 
the same method as in Example 1, except that 2- (2, 4- 
dihydroxyphenylthio) acetophenone in Example 1 was changed 
to 4-2- (2, 4-dihydroxyphenylthio) butylophenone (compound 3). 
Example 3 

A thermosensitive recording material was prepared by 
the same method as in Example 1, except that 2- (2, 4- 
dihydroxyphenylthio) acetophenone in Example 1 was changed 
to 2- (2, 4-dihydroxyphenylthio) -4' - 
methylacetophenone (compound 8). 
Comparative Example 1 

A thermosensitive recording material was prepared by 
the same method as in Example 1, except that 2- (2, 4- 
dihydroxyphenylthio) acetophenone in Example 1 was changed 
to 2, 2-bis (4-hydroxyphenyl) propane. 
(Evaluation) 
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The thermosensitive recording materials obtained in 
the examples and comparative example were calendered so 
that 400 to 500 seconds of Beck smoothness is obtained on 
the surface on which the thermosensitive recording material 
has been coated, and images were printed on the thermal 
recording surface using a facsimile test apparatus made by 
Ohkura Electric Co. A thermal head with a dot density of 
8 dots/mm and head resistance of 200 Q was used for 
printing at a head voltage of 12V, pulse width of 0.5 and 
0.7 milliseconds, and color density was measured with a 
Macbeth RD-918 reflection densitometer (Table 1) 



TABLE 1 





Color density 


0.5 msec 


0.7 msec 


Example 1 


0.47 


0.91 


Example 2 


0.67 


1.25 


Example 3 


0.51 


1.16 


Comparative example 
1 


0.39 


0.77 



[Effect of the Invention] 

The examples show that a thermosensitive recording : * 
material with an excellent heat response and high color 
sensitivity can be obtained by allowing the compound to be 
incorporated in the thermosensitive recording layer. 
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